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SDWLHQWVZLWKDULVNIDFWRUZHUH
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 &,  ZKHUHDV WKDW IRU
SDWLHQWVZLWKORZSURWHLQOHYHOVZDVPRQWKV&,
,QI WKLVGLIIHUHQFHEHLQJVLJQLILFDQW6WUDWLILFDWLRQRQWKHEDVLV
RI +-853 SURWHLQ OHYHOV LGHQWLILHG D JURXS RI ORQJWHUP
VXUYLYRUV  PRQWKV > &, @ 0XOWLYDULDWH
VXUYLYDO DQDO\VHV LQFOXGLQJ DJH DQG WUHDWPHQW LQGLFDWHG WKDW
WKH OHYHOV RI WKH IRXU SURWHLQV ZHUH SURJQRVWLF IDFWRUV
LQGHSHQGHQW RI DJH DQG WUHDWPHQW 7DEOH  :H DOVR FDUULHG
RXW PXOWLYDULDWH DQDO\VHV LQFOXGLQJ :+2 JUDGH ,Q WKHVH
DQDO\VHV WKH OHYHOV RI QRQH RI WKH IRXU SURWHLQV ZHUH
)LJXUH([DPSOHVRIWKHUDQJHRIPDUNHULPPXQRSRVLWLYLW\ZLWKLQQRUPDODGXOWEUDLQDQGKLJKJUDGHJOLRPDV6HFWLRQVRI
SDUDIILQHPEHGGHGVSHFLPHQV IURPVL[QRUPDOEUDLQ WLVVXHVDQG+**VSHFLPHQVFRQVLVWLQJRI:+2JUDGH ,,,DQG ,9JOLRPD
VDPSOHVZHUHVWDLQHGE\LPPXQRKLVWRFKHPLVWU\ZLWKDQWLERGLHVDJDLQVW('15%+-853S&$)DQG3'/,5HSUHVHQWDWLYH
GDWDDUHUHSRUWHGIRUHDFKSURWHLQDVHFWLRQRIQRUPDODGXOWEUDLQWLVVXHDVHFWLRQIURPDZHDNO\SRVLWLYHWXPRXUDQGDVHFWLRQIURP
DVWURQJO\SRVLWLYHWXPRXU
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VLJQLILFDQW FRQILUPLQJ WKDW WKHLU SURJQRVWLF YDOXHV GHSHQG RQ
PDOLJQDQF\JUDGH
+LJKSUHGLFWLYHSRZHURIWKHFRPELQHGVWXG\RI
('15%S&$)DQG+-853OHYHOV
%DVHG RQ WKHVH UHVXOWV ZH FRQVLGHU ('15% S&$)
DQG+-853DV WKHPRVW UHOHYDQWPDUNHUV IRUSUHGLFWLQJ+**
SURJQRVLV 7KH SURJQRVWLF YDOXH RI WKH ULVN IDFWRU GHILQHG RQ
WKHDEXQGDQFHVRIWKHVHSURWHLQVZDVHYDOXDWHG7KHUHVXOWLQJ
VWUDWLILFDWLRQJDYHSDWLHQWV LQ WKHKLJKULVNJURXSJUDGH
,,,DQGJUDGH ,9DQGSDWLHQWV LQ WKH ORZULVNJURXS 
JUDGH ,,, DQG  JUDGH ,9 7KHVH ULVN JURXSV GLIIHUHG
VLJQLILFDQWO\LQWHUPVRIRYHUDOOVXUYLYDOSZLWKPHGLDQ
VXUYLYDO WLPHVRI PRQWKV &,  IRU WKHKLJK
ULVNJURXSDQGPRQWKV&,,QI IRU WKH ORZULVN
JURXS $IWHU DGMXVWPHQW IRU DJH DQG WUHDWPHQW PXOWLYDULDWH
DQDO\VLV FRQILUPHG WKDW WKLV FULWHULRQ ZDV DQ LQGHSHQGHQW
QHJDWLYHSURJQRVWLFPDUNHUKD]DUGUDWLR &,
WRS %\FRPSDULQJWZRPXOWLYDULDWHPRGHOVERWK
LQFOXGLQJ DJH WUHDWPHQW DQG :+2 JUDGH RQH ZLWK DQG RQH
ZLWKRXW WKH ULVN FULWHULRQ ZH VKRZHG WKDW WKLV FULWHULRQ ZDV
DGGLWLRQDO WR NQRZQ FOLQLFDO IDFWRUV S  ,'+ PXWDWLRQDO
VWDWXVDQGLWVDVVRFLDWLRQZLWKRXWFRPHZHUHDVVHVVHGLQRI
RXU SDWLHQWV  WXPRXUV ZLWK PXWDWLRQV YV  QRQPXWDWHG
WXPRXUV S 7KH DVVRFLDWLRQ RI 0*07 PHWK\ODWLRQ
VWDWXV ZLWK RYHUDOO VXUYLYDO ZDV DOVR REVHUYHG IRU WKH 
SDWLHQWV ZLWK DYDLODEOH PHDVXUHPHQWV KD]DUG UDWLR   
&,WRS DGMXVWHGIRU:+2JUDGH,QWKH
VXEVHW RI SDWLHQWV ZLWK ERWK 0*07 DQG ,'+ VWDWXVHV
DYDLODEOHQ ZHHYDOXDWHGDPXOWLYDULDWHPRGHO LQFOXGLQJ
DJH WUHDWPHQW 0*07 PHWK\ODWLRQ VWDWXV ,'+ PXWDWLRQDO
VWDWXVDQGWKHSURWHLQULVNFULWHULRQ7KLVDQDO\VLVVKRZHGWKDW
,'+PXWDWLRQDOVWDWXVDQGWKHULVNFULWHULRQZHUHLQGHSHQGHQW
SURJQRVWLF IDFWRUV LQ WKLV PRGHO S    DQG S   
UHVSHFWLYHO\ &RPSDULVRQ EHWZHHQ WKH JHQH P51$
VLJQDWXUH DQG WKH SURWHLQ ULVN FULWHULRQ ZDV SHUIRUPHG LQ D
PXOWLYDULDWH DQDO\VLV %RWK VLJQDWXUHV ZHUH DVVRFLDWHG ZLWK
RYHUDOOVXUYLYDOJHQHVLJQDWXUHKD]DUGUDWLR &,
 WR  S  DQG SURWHLQ VLJQDWXUH KD]DUG UDWLR  
&,WRS 
)LJXUH,PPXQRKLVWRFKHPLFDODQDO\VHVRIPDUNHUH[SUHVVLRQLQJUDGH,,,DQGJUDGH,9JOLRPDV$VWDWLVWLFDODQDO\VLVRIWKH
GLIIHUHQFHLQWKHSHUFHQWDJHRISRVLWLYHFHOOVIRUHDFKPDUNHUEHWZHHQJUDGH,,,FDVHVDQGJUDGH,9VSHFLPHQVFDVHVLV
SUHVHQWHG3YDOXHVZHUHREWDLQHGE\DSSO\LQJD:LOFR[RQUDQNVXPWHVWWRHDFKFRPSDULVRQ
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'LVFXVVLRQ
,QWKLVVWXG\ZHDQDO\VHGWKHOHYHOVRIWKHSURWHLQVHQFRGHG
E\ IRXUJHQHV WKDWZHSUHYLRXVO\GHILQHGDVDSURJQRVWLF ULVN
SDQHO LQ D PHWDDQDO\VLV RI PLFURDUUD\ GDWD 0HDQ OHYHOV RI
WKH ('15% +-853 S&$) DQG 3'/, SURWHLQV ZHUH
IRXQG WR EH VLJQLILFDQWO\ KLJKHU LQ JUDGH ,9 JOLRPDV WKDQ LQ
JUDGH ,,, JOLRPDV 7KH XSUHJXODWLRQ RI WKHVH SURWHLQV ZDV
)LJXUH   2YHUDOO VXUYLYDO DQDO\VHV RI PROHFXODU PDUNHUV  .DSODQ±0HLHU HVWLPDWHV RI RYHUDOO VXUYLYDO DUH SUHVHQWHG IRU DOO
PDUNHUV('15%+-853S&$)DQG3'/,DIWHUVXEGLYLVLRQRIWKHFRKRUWRISDWLHQWVLQWRWZRJURXSVORZDQGKLJKULVNRI
GHDWKRQ WKHEDVLVRI WKHFXWRIISRLQWVGHILQHGE\DQDO\VHVRI WLPHGHSHQGHQW52&FXUYHV3DQHO$)RU WKH('15%SURWHLQ
PHGLDQ RYHUDOO VXUYLYDO IRU ORZULVN SDWLHQWV ZDV  PRQWKV  &,  ZKHUHDV WKDW IRU KLJKULVN SDWLHQWV ZDV 
PRQWKV&,3 3DQHO%)RUWKH+-853SURWHLQWKHGLIIHUHQFHLQRYHUDOOVXUYLYDOEHWZHHQORZULVNDQGKLJK
ULVNSDWLHQWV LVVLJQLILFDQW 3 ZLWKPRQWKV >&,@YHUVXVPRQWKV >&, WR@ UHVSHFWLYHO\
3DQHO&)RU WKHS&$)SURWHLQ WKHGLIIHUHQFH LQRYHUDOOVXUYLYDOEHWZHHQKLJKULVNDQG ORZULVNSDWLHQWVZDVDOVRVLJQLILFDQW
S PRQWKV>&,@YHUVXVPRQWKV>&,@UHVSHFWLYHO\3DQHO')RUWKH3'/,SURWHLQWKH
GLIIHUHQFHLVDOVRVLJQLILFDQW3 PRQWKV>&,@YHUVXVPRQWKV>&,,QI@
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VLJQLILFDQWO\ DVVRFLDWHG ZLWK D SRXU RXWFRPH RI +**V 2XU
UHVXOWVDOVRVXJJHVWWKDWWKHOHYHOVRIWKHVHSURWHLQVDUHOLQNHG
WRSDWLHQWRXWFRPH:HDOVRGHPRQVWUDWHG WKDWDFRPELQDWLRQ
RI WKH LPPXQRKLVWRFKHPLFDO UHVXOWV IRU ('15% S&$)
DQG+-853FRQVWLWXWHGDQ LPSRUWDQWDQG LQGHSHQGHQWVRXUFH
RISURJQRVWLFLQIRUPDWLRQIRUSDWLHQWVZLWK+**V
7KLVZRUNDQGRXUSUHYLRXVUHVXOWVVKRZDVLPLODUSDWWHUQIRU
&+$)%3'/,0DQG+-853H[SUHVVLRQDWERWK WKHP51$
DQGSURWHLQOHYHOVEXWZLWKRSSRVLWHSDWWHUQVIRU('15%:H
VKRZ KHUH WKDW KLJK OHYHOV RI ('15% SURWHLQ DUH FRUUHODWHG
ZLWKDSRRUSURJQRVLVZKHUHDVZHSUHYLRXVO\VKRZHGWKDWKLJK
OHYHOVRIP51$ZHUHSURWHFWLYH0LVPDWFKHVEHWZHHQSURWHLQ
DQG P51$ OHYHOV KDYH EHHQ VWXGLHG LQ VHYHUDO ELRORJLFDO
SURFHVVHV DQG LQ PRVW FDVHV RQO\ D ZHDN FRUUHODWLRQ KDV
EHHQ IRXQG EHWZHHQ SURWHLQ DQG P51$ DEXQGDQFHV 0DQ\
VWXGLHV KDYH VXJJHVWHG WKDW H[WHUQDO IDFWRUV DQG UHJXODWRU\
PHFKDQLVPVPD\DIIHFWWKHUHODWLRQVKLSVEHWZHHQP51$VDQG
SURWHLQV 6HYHUDO ELRORJLFDO IDFWRUV LQIOXHQFLQJ WKLV FRUUHODWLRQ
KDYH EHHQ LGHQWLILHG LQFOXGLQJ SRVWWUDQVFULSWLRQDO
PRGLILFDWLRQV EXW PHWKRGRORJLFDO FRQVWUDLQWV PD\ DOVR DIIHFW
WKHUHODWLRQVKLSEHWZHHQP51$DQGSURWHLQOHYHOV>@
9HU\IHZVWXGLHVRI('15%RYHUH[SUHVVLRQLQJOLRPDVKDYH
EHHQ SXEOLVKHG 1DLGRR DQG FRZRUNHUV ZHUH WKH ILUVW WR
GHVFULEH HQGRWKHOLQ % UHFHSWRU RYHUH[SUHVVLRQ LQ ORZJUDGH
DVWURF\WRPDV>@$QJXHOQRYDHWDOKLJKOLJKWHGWKHRFFXUUHQFH
RI ('15% RYHUH[SUHVVLRQ LQ D VHULHV RI ERWK ORZ DQG KLJK
JUDGHJOLRPDVDQGDOVRUHSRUWHGWKHSUHVHQFHRIWKLVUHFHSWRU
LQ WKH HQGRWKHOLDO FHOOV RI FDSLOODULHV LQ QRUPDO EUDLQ
SDUHQFK\PD+RZHYHUWKHGLVWULEXWLRQRISRVLWLYHFHOOVDQGWKH
LQWHQVLW\ RI LPPXQRVWDLQLQJ ZHUH KLJKO\ YDULDEOH LQ ERWK
LQILOWUDWHG DQG VROLG WXPRXU WLVVXH 7KLV SUHYLRXV VWXG\ DOVR
VKRZHG WKDW WXPRXU FHOOV GLVSOD\HG YDULDEOH ODEHOOLQJ RI WKH
QXFOHXV DQG RU F\WRSODVP >@ ('15% H[SUHVVLRQ KDV DOVR
EHHQ UHSRUWHG LQ RWKHU PDOLJQDQW FDQFHUV VXFK DV PDOLJQDQW
PHODQRPDV >@ DQG FDUFLQRPDV RI WKH EODGGHU >@ RYDU\
>@ EUHDVW >@ DQG OXQJ >@ ,Q PDOLJQDQW PHODQRPDV
('15% H[SUHVVLRQ LQFUHDVHV ZLWK WKH GHJUHH RI LQYDVLRQ
,PPXQRKLVWRFKHPLFDO VWDLQLQJ VKRZHG WKDW ('15%
LPPXQRUHDFWLYLW\ ZDV VWURQJHU LQ SULPDU\ PDOLJQDQW
PHODQRPDV WKDQ LQ G\VSODVWLF QDHYL ZKHUHDV PHWDVWDWLF
PHODQRPDVZHUHPRUHVWURQJO\VWDLQHGWKDQSULPDU\PDOLJQDQW
PHODQRPDV 7KHVH GDWD VXJJHVW WKDW ('15% LV LQYROYHG LQ
WXPRXUSURJUHVVLRQLQPDOLJQDQWPHODQRPDV>@
7KLV ZRUN KLJKOLJKWHG WKH WLJKW FRQWURO RI S&$)
H[SUHVVLRQ LQ +**V 7KH SURWHLQ ZDV QRW SUHVHQW LQ QRUPDO
PDWXUH FHUHEUDO SDUHQFK\PD DQG KDG D WXPRXU H[SUHVVLRQ
SURILOHVLPLODU WR WKDWRI.L0,%%RWK WKHVHSURWHLQV UHIOHFW
WKHSUROLIHUDWLRQDFWLYLW\RIWKHWLVVXHVDPSOHGHPRQVWUDWLQJWKH
YDOXH RI VWXG\LQJ S&$) OHYHOV IRU QHXURSDWKRORJLFDO
GLDJQRVLV 7KH GHWHFWLRQ RI S&$) HYHQ DW ORZ OHYHOV
LPSOLHV WKDW D SUROLIHUDWLRQ SURFHVV LV RFFXUULQJ ,QGHHG S
&$)ZDVUHFHQWO\SURSRVHGDVDQHZPDUNHURISUROLIHUDWLRQ
DQGSURJQRVLV7KLVSURWHLQZDVIRXQGWREHRYHUSURGXFHGLQD
7DEOH  0XOWLYDULDWH DQDO\VLV RI ('15% +-853 S
&$)DQG3'/,
 39DOXHRIFRYDULDWHLQFR[PRGHOV
 0DUNHU $JH 7UHDWPHQW
('15%   
('15%$JH   
('15%7UHDWPHQW   
('15%$JH7UHDWPHQW   
+-853   
+-853$JH   
+-8537UHDWPHQW   
+-853$JH7UHDWPHQW   
S&$)   
S&$)$JH   
S&$)7UHDWPHQW   
S&$)$JH7UHDWPHQW   
3'/,   
3'/,$JH   
3'/,7UHDWPHQW   
3'/,$JH7UHDWPHQW   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7DEOH,PPXQRKLVWRFKHPLFDOUHVXOWVIRU('15%+-853S&$)DQG3'/,DQGXQLYDULDWHVXUYLYDODQDO\VLV
0DUNHU  1R3DWLHQWV $JHQR  6WDJH  6XUYLYDOPRQWKV  8QLYDULDWH
   \HDUV !\HDUV ,9 ,,, 0HGLDQ &, DQDO\VLV
('15%         
         
 !        
S&$)         
         
 !        
3'/,         
        ,QI 
 !        
+-853         
         
 !        
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VHULHVRIKXPDQFDQFHUVDQGLWVOHYHOVZHUHFORVHO\DVVRFLDWHG
ZLWKWKHELRORJLFDODJJUHVVLYHQHVVRIWKHWXPRXU0DVFDORHWDO
VKRZHGWKDWWKHUHZDVDJUDGLHQWRIS&$)RYHUSURGXFWLRQ
EHWZHHQEHQLJQQDHYLDQGPDOLJQDQWPHODQRPDVDQGWKDW WKH
OHYHOV RI WKLV SURWHLQ LQFUHDVHG VLJQLILFDQWO\ EHWZHHQ UDGLDO
LQWUDHSLWKHOLDO JURZWK DQG YHUWLFDO LQYDVLYH JURZWK LQ
PDOLJQDQW PHODQRPDV 7KHVH UHVXOWV VXJJHVW WKDW S&$)
OHYHOV DUH OLNHO\ WR JLYH DFFXUDWH SUHGLFWLRQV RI SURJQRVLV LQ
QHRSODVWLF SURFHVVHV >@ &$)S H[SUHVVLRQ OHYHOV KDYH
DOVREHHQSURSRVHGDVDQHZWRROIRUGHILQLQJWKHEHKDYLRXURI
FDUFLQRPDVRIWKHWRQJXH>@SURVWDWH>@RUEUHDVW>@
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